WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 5 
A61K9/20 


Al 


(11) international Publication Number: 
(43) International Publication Date: 


WO 93/13758 

22 July 1993(22.07.93) 


(21) International Application Number: PCT/US92/07497 

(22) International Filing Date: 10 September 1992 (10.09.92) 


(30) Priority data: 

819,553 


13 January 1992(13.01.92) US 


(60) Parent Application or Grant 

(63) Related by Continuation 

US 819,553 (CON) 

Filed on 13 January 1992 (13.01.92) 


(71) Applicant (for all designated States except US): PFIZER 
INC. [US/US]; 235 East 42nd Street, New York, NY 
10017 (US). 


(72) Inventor; and 

(75) Inventor/Applicant (for US only) : LO, Julian, Belknap [US/ 
US]; 20 Old Stagecoach Road, Old Lyme, CT 06371 
(US). 

(74) Agents: RICHARDSON, Peter, C. et al; Pfizer Inc., 235 
East 42nd Street, New York, NY 10017 (US). 


(81) Designated States: CA, FI, JP, US, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, SE). 


Published 

With international search report. 


(54) Title: PREPARATION OF TABLETS OF INCREASED STRENGTH 
(57) Abstract 

Tablets of increased strength are manufactured by combining and compressing a meltable binder, excipients and a pharm- 
aceutically active agent into a tablet, melting the binder in the tablet, and then solidifying the binder. 


FOR THE PURPOSES OF INFO RAf ATI ON ONLY 


Codes used 10 identify States 
applications under the PCT 


AT 

Austria 

AU 

Australia 

BB 

Barbados 

BE 

Belgium 

BF 

Burkina Faso 

BC 

Bulgaria 

BJ 

Benin 

BR 

Brazil 

CA 

Canada 

CF 

Central African Republic 

CC 

Congo 

CH 

Switzerland 

CI 

Cote d'l voire 

CM 

Cameroon 

CS 

Czechoslovakia 

CZ 

CVech Republic 

DE 

Germany 

DK 

Denmark 

ES 

Spain 

Fl 

Finland 


party to the PCT on the front pages 


FR 

France 

CA 

Gabon 

CB 

United Kingdom 

GN 

Guinea 

CR 

Greece 

HU 

Hungary 

IE 

Ireland 

IT 

Italy 

JP 

Japan 

KP 

Democratic Peopled Republic 


or Korea 

KR 

Republic of Korea 

K2 

Kazakhstan 

LI 

Liechtenstein 

LK 

Sri 1 anka 

LU 

Luxembourg 

MC 

Monaco 

MC 

Madagascar 

Ml 

Mali 

MN 

Mongolia 


pamphlets publishing international 


MR 

Mauritania 

MW 

Malawi 

NL 

Netherlands 

NO 

Norway 

NZ 

New Zealand 

PL 

Poland 

PT 

Portugal 

RO 

Romania 

RU 

Russian Federation 

SD 

Sudan 

SE 

Sweden 

SK 

Slovak Republic 

SH 

Senegal 

su 

Soviet Union 

TD 

Chad 

TG 

Togo 

UA 

Ukraine 

US 

United Slates or America 

VN 

Viet Nam 


WO 93/13758 


PCT/US92/07497 


-1- 

5 PREPARATION OF TABLETS OF INCREASED STRENGTH 

This invention relates to a method for the preparation of a tablet of increased 
strength, and to tablets when made by said method. The method is particularly useful 
in the manufacture of tablets, that contain pharmaceuticaliy active agents which are 
difficult to compress; that are soft and chewable; and that are fast-disintegrating and 
10 porous. 

Pharmaceuticals are often administered orally in the form of a tablet. The tablet 
is usually manufactured by combining tablet ingredients and compressing the 
combined ingredients in a mold. Due to the compression, tablets of mechanical 
stability are formed capable of withstanding disintegration during handling including 

15 removal from the mold, packing and transport. Mechanical stability depends on many 
factors, one of which is the compressibility of the pharmaceuticaliy active agent in the 
tablet, particularly when large amounts of the agent are contained in a single tablet, and 
another one of which is the porosity of the tablet. 

The porosity of a tablet relates to ease of tablet disintegration not only during 

20 handling but also during administration whether orally or rectally, and whether 
disintegration takes place in the mouth, or in the stomach. An increase in the 
disintegration rate in the mouth facilitates administration to patients in general, and to 
the very young, the elderly, and non-human animals, in particular. Administration is 
also facilitated by use of soft chewable tablets. Since such tablets are soft, having a 

25 hardness of less than about 6 kp, tablet friability is often a problem. 

Tablets of increased porosity and disintegration rates are disclosed in United 
States Patent Nos. 3,885,026, 4,1 34,943 and 4,305,502. These patents suggest various 
ways of dealing with the problems associated with the handling of such highly porous 
tablets. U.S. Patent No. 4,305,502 suggests reducing the amount of handling of the 

30 tablets by forming them in situ in a substrate having depressions for deposition of 
tablets. However, removal of tablets from these depressions is more difficult than 
simple removal from a bottle or tube. 

U.S. Patent Nos. 3,885,026 and 4,134,943 suggest increasing tablet strength of 
porous tablets by first compressing the tablet and then volatilizing a readily volatilizable 

35 solid adjuvant incorporated in the tablet to attain desired porosity. The maximum 
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porosity obtained according to U.S. Patent No. 3,885,026 is 50% and preferably 10 to 
30%. 

The invention provides a method for the preparation of a tablet of increased 
strength by including the steps of (a) combining and compressing a meltable binder, 
5 at least one excipient, and a pharmaceutically active agent into a tablet, (b) melting said 
binder in said tablet, and (c) solidifying said binder. 

Figure 1 shows surface views of a tablet of the invention and a comparison 
tablet under a scanning electron microscope at 100X magnification. 

Figure 2 shows a friability comparison between Tablet F according to the 
10 invention and comparison Tablet E. 

In the context of the invention, a tablet of increased strength refers to a tablet 
having a higher tablet strength than one made by blending the same tablet ingredients 
followed by compressing in a conventional tablet compressor. 

The tablet ingredients of use in the present invention include a meltable binder, 
15 at least one excipient, and a pharmaceutically active agent. 

The meltable binder increases the strength of the final tablet when processed 
according to the method of the invention. The binder has a melting point generally 
ranging from about 20°C to about 100°C, preferably from about 40°Cto about 70°C. 
The melting point of the binder is usually at least about 20°C since the mixing of the 
20 ingredients is usually earned out at about 20 °C and the binder is solid at the mixing 
temperature. Of course, if mixing is carried out at lower temperatures, a lower melting 
binder may be used which is solid at that temperature. 

The melting point of the binder is usually not higher than about 100°C since the 
melting of the binder should be at a temperature at which the activity of the 
25 pharmaceutically active agent is not adversely affected. For instance, the melting of the 
binder should be at a temperature lower than the decomposition temperature of the 
pharmaceutically active agent as well as any one of the excipients present 

The amount of the meltable binder in the tablet ranges from about 5% to about 
40% by weight, preferably from about 8% to about 25% by weight, based on the weight 
30 of the tablet. The specific amount depends on several factors, e.g., on use of 
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excessive amounts of the meltable binder the tablet may deform during melting 
whereas on use of insufficient amounts the desired increase in strength may not be 
attained. 

The meltable binders of the invention may be nonwatersoluble or water soluble. 
5 Suitable nonwatersoluble meltable binders include natural fats such as cocoa butter, 
monoglycerides such as 1-monolaurin (m.p. 63°C), 2-monolaurin (m.p. 51 °C), 1- 
monopalmitin (m.p. 77 °C), and2-monopalmitin (m.p. 68.5 °C), diglycerides such as 1 ,2- 
dipalmitin (m.p. 63.5°C), 1 ,3-dipalmitin (m.p. 74°C), 1 ,2-distearin (m.p. 71 °C), 1,3- 
distearin (m.p. 80°C) and 1 ,3-dioleostearin (m.p. 49°C), triglycerides such as tripalmitin 

10 (m.p. 56°C) and trimyristin (m.p. 46.5°C), ethoxylated fatty esters such as polyethylene 
(12) distearate and polyoxyethylene (20) sorbitan tristearate, and natural waxes such 
as carnauba wax (m.p. 83-86°C), beeswax (m.p. 62°C), and paraffins (m.p. 52-74°C). 
Suitable water soluble meltable binders of use in the invention include polyethylene 
glycols (PEG) having molecular weights ranging from about 1 ,500 to about 20,000 such 

15 as PEG 3350 (m.p. 58°C) and PEG 8000 (m.p. 62°C), sucrose esters such as sucrose 
monostearate (m.p. 49-56 °C), and sucrose monopalmitate (m.p. 40-48 °C), ethoxylated 
fatty acids such as polyoxyethylene (40) stearate (m.p. 47°C) (Myrj-52S), and 
ethoxylated alcohols such as polyoxyethylene (23) lauryl ester (m.p. 38-40° C). Specific 
meltable water-soluble binders are PEG 3350 and polyoxyethylene (40) stearate. The 

20 meltable water-soluble binders of use in the invention are of particular use in the 
preparation of tablets having increased disintegration rates in the mouth, e.g., rapid 
disintegration rates of less than ten seconds, for instance 1 to 5 seconds. 

The meltable binder may be combined with the excipient or excipients and the 
pharmaceutical^ active agent in any sequence. The binder may be combined in dry 

25 form or in a suitable solvent such as alcohol, isopropanol or water. The dissolved 
binder on addition to the remaining tablet ingredients forms a wet granulation. If 
desired, the pharmaceutically active agent is added after drying of the wet granulation. 
Usually, the combined tablet ingredients are milled and mixed with atabletting lubricant 
before the dry granules are compressed into tablets. 

30 The excipients of use in the invention are generally known in the art, e.g., as 

described in Remington's Pharmaceutical Sciences, 18th Edition (1990), particularly 
pages 1633 to 1638. They impart necessary processing and compression 
characteristics either to the tablet formulation before tabletting, or to the finished tablet. 
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Examples of excipients are diluents, binders, lubricants, flavors, and sweetening agents. 
Specific diluents of use in the invention are water soluble diluents such as mannitof r 
xylitol, sucrose, lactose, and sodium chloride. Suitable binders of use in the invention, 
in addition to the meltable binder of use in the invention, impart cohesive properties 
5 and include starch, gelatin, microcrystalline cellulose and sugars such as sucrose, 
glucose, dextrose, and lactose. As is clear from the above, the same excipient may be 
used for different purposes within the same tablet formulation. 

In one embodiment of the invention, a disintegrating agent is present to increase 
the disintegration rate of the tablet after oral intake. Examples of disintegrating agents 

10 are cellulose such as carboxymethylceliulose, starches, clay, algins, gums and 
crosslinked polymers, such as crosslinked polyvinylpyrrolidone (PVP-XL). 

In another embodiment of the invention, a volatilizable component is present in 
thetabletformation to manufacture porous tablets. After combination and compression 
of the tablet ingredients, the volatilizable component is removed from the tablets by 

15 heating at atmospheric or reduced pressure to form porous tablets. Suitable 
volatilizable components include sublimable materials such as menthol, camphor, urea, 
and vanillin, and materials that decompose at or below the melting point of the binder 
such as ammonium bicarbonate. The amount of volatilizable material ranges from 
about 1% to about 95% by weight, based on the weight of the combined tablet 

20 ingredients. For instance, when using ammonium bicarbonate, the amount is usually 
from about 50% to about 90% by weight, and when using menthol, the amount ranges 
from about 30% to about 55% by weight. Preferably, the volatilizable material is 
removed during melting step (b) according to the invention when the compressed 
tablets are heated above the melting point of the meltable binder for a period of time 

25 sufficient to melt the meltable binder and to remove the volatilizable material. When 
using menthol, removal thereof is by heating to about 40 °C under vacuum. 

The terms "porosity" and "% porous" of a tablet as used herein refer to the void 
spaces created by the removal of the volatilizable component of the tablet Since 
removal of the volatilizable component does not affect the inner or outer dimensions 

30 of the tablet, the porosity as defined above is the percentage by weight of the 
volatilizable component in the original tablet formation. 

In general, the melting step (b) to melt the binder in the tablet is for a period of 
time sufficient to melt the meltable binder. The binder solidifies after the tablets are 
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cooled to ambient temperature. The melting and solidifying of the meltable binder in 
the tablet strengthens the bonding among the tablet particles by filling of the minor 
cracks in the tablet matrix, as shown in the scanning electron micrographs of Figure 1 . 
The tablets prepared by the method of the invention may be coated with a thin 
5 layer of a coating material to improve the surface integrity of the tablet. Suitable 
coating materials include disaccharides such as sucrose, polysaccharides such as 
maltodextrins and pectin, and cellulose derivatives such as 
hydroxypropylmethylcellulose and hydroxypropylcellulose. 

The pharmaceutical^ active agent of use in the invention may be any compound 

10 that is pharmaceutical^ active on oral intake or on rectal administration. Examples of 
such agents include antifungal agents such as fluconazole, pain relievers such as 
acetaminophen and acetylsalicylic acid, antihistamines such as diphenhydramine, 
doxylamine succinate and meclizine, decongestants such as pseudoephedrine 
hydrochloride, antibiotics such as azithromycin and erythromycin, penicillins such as 

15 sultamicillin tosylate and amoxicillin trihydrate, enzyme inhibitors such as sulbactam 
sodium, antihypertensives such as nifedipine, doxazosin mesylate and amlodipine 
besylate, antidiabetics such as glipizide, bronchodilators such as pirbuterol 
hydrochloride and theophylline, anti-inflammatory agents such as piroxicam and 
tenidap, anti-depressants such as sertraline hydrochloride, antacids such as calcium 

20 carbonate and magnesium oxide, and non-sedative antihistamines such as cetirizine. 
It is understood that the pharmaceutical^ active agents of use in the invention include 
nutritional and dietary supplements, for example, vitamins. 

The following examples illustrate the invention. The strength of the tablets was 
measured with a tablet hardness tester, particularly the Schleuniger Hardness Tester, 

25 and a friability tester, particularly the Vanderkamp Friabilator. The hardness of the 
tablet is the force in kp (kilopond) required to break a tablet. The higher the kp value, 
the stronger the tablet is. Friability is the percentage of the tablet weight loss after a 
certain number of revolutions in the Vanderkamp Friabilator. The lower the percentage 
is, the stronger the tablet. As used in the Examples, the term "failed" refers to tablets 

30 which break during friability testing. 
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EXAMPLE 1 
54.5% Porous Tablets 
Tablet A: The following ingredients were blended and compressed Into tablets 
of 0.5 inch diameter and 0.130 inch thickness. These tablets were then heated at 72°C 
5 under vacuum for 18 hours. This temperature is above the melting point of PEG 3350, 
58 °C. A 54.5% porous structure was formed after the ammonium bicarbonate was 
removed by thermal decomposition. 


INGREDIENTS OF TABLET A 

MG/TABLET 

1 

Ammonium bicarbonate (pore former) 

(300.00) 
later removed 

2 

Mannitol 

168.00 

3 

Banana flavor 

8.00 

4 

Aspartame 

4.00 

5 

PEG 3350 

20.00 

6 

PVP-XL 

40.00 

7 

Sodium stearyl fumarate 

10.00 

: ' \ 

TOTAL 

250.00 


Tablet B: Tablets of 0.5 inch diameter and 0.125 inch thickness were made 
20 based on the following formulation which contained no PEG 3350. The tabfet size, 
weight, and the relative amounts (weight to weight ratios) of the non-volatilizable 
components (ingredients 2 to 6) remained the same as in Tablet A In order to make a 
fair comparison between the two tablets. The porosity of the comparative tablet was 
therefore maintained at 54.5%. 


30 
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INGREDIENTS OF TABLET B 

MG/TABLET 

1 

Ammonium bicarbonate (pore former) 

(300.00) 
later removed 

2 

Mannitol 

183.27 

3 

Banana flavor 

8.73 

4 

Aspartame 

4.36 

6 

PVP-XL 

43.64 

7 

Sodium stearyl fumarate 

10.00 


TOTAL 

250.00 


1 0 The physical characterization of these two tablets is shown in Table 1 . 

TABLE 1 



Diameter 
(inch) 

Thickness 
(inch) 

Hardness 
(kp) 

Friability (%) 
100 revolutions 

Tablet A 

0.5 

0.130 

4.0 

0.8 

Tablet B 

0.5 

0.125 

2.4 

6.8 


The tablet strength of Tablet A is much better than that of Tablet B because of the 
presence of melted and solidified PEG 3350. 

EXAMPLE 2 
38% Porous Tablets 

20 Tablet C: The following ingredients were blended and compressed into tablets 

of 0.5 inch diameter and 0.1 14 inch thickness. These tablets were then heated at 42°C 
under vacuum. A 38% porous structure was formed after the menthol was removed by 
sublimation. 

Tablet D: These tablets were made by further heating Tablet C at 72 °C under 
25 vacuum for one hour. 


30 
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INGREDIENTS OF TABLETS C AND D 

MG/TABLET 

l 

IVlolllllUI ^pui IvJIIIldj 

(150) 
later removed 

2 

Mannitol 

- 150 

3 

Banana flavor 

8 

4 

Aspartame 

4 

5 

PEG 3350 

60 

6 

PVP-XL 

15 

7 

Sodium stearyl fumarate 

8 

[ ' 

TOTAL 

(395) 245 


10 

The physical characterization of these two tablets is shown in Table 2. 

TABLE 2 


I 

Diameter 
(inch) 

Thickness 
(inch) 

Hardness 

Friability (%) 
100 revolutions 

i 

: 

(kp) 

Tablet C 

0.5 

0.114 

below scale 

Failed 

Tablet D 

0.5 

0.114 

2.7 

0.4 


The improvement in both hardness and friability was dramatic with the tablets 
(Tablet D) that were heated above the melting point of PEG 3350 (58° C). The amount 
of void space in Tablet D was not compromised by further heating and melting of PEG 
20 3350. This is demonstrated by the microscopic views of both tablets in Figure 1 . in 
comparing the photographs of the two tablets, it is evident that the melted PEG 3350 
had filled and connected the hairline cracks of the type visible in Tablet C. 

EXAMPLE 3 
54.5% Porous Tablets 

25 Tablet E: The following ingredients were blended and compressed into tablets 

of 0.5 inch diameter and 0.168 inch thickness. These tablets were then heated at40°C 
under vacuum for 18 hours. A 54.5% porous structure was formed after the menthol 
was removed by sublimation. 

Tablet F: These tablets were made by further heating Tablet E at 70 °C under 

30 vacuum for 16 hours. 
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INGREDIENTS OF TABLETS E AND F 

MG/TABLET 

1 

Menthol (pore former) 

(300) 
later removed 

2 

Mannitol 

168 

3 

Banana flavor 

8 

4 

Aspartame 

4 

5 

PEG 3350 

30 

6 

PVP-XL 

30 

7 

Sodium stearyl fumarate 

10 

IIIII 

TOTAL 

(550) 250 


10 


The physical characterization of these two tablets is shown in Table 3. 

TABLE 3 



Diameter 

Thickness 

Hardness 

Friability (%) 


(inch) 

(inch) 

(kp) 

25 revolutions 

Tablet E 

0.5 

0.168 

below scale 

failed 

Tablet F 

0.5 

0.168 

below scale 

8.5 


The difference in friability of both tablets due to the melting and solidifying of 
PEG 3350 is demonstrated in Figure 2, which is a plot of the tablet weight loss as a 
function of the number of revolutions in the Vanderkamp friabilator. 
20 EXAMPLE 4 

75% Porous Tablets 
Tablet G: The following ingredients 1, 2, 3, 5, 6, and 7 were blended and then 
wet-granulated with a solution of PEG 3350 (ingredient 4) in ethanol. The dry 
granulates were milled and blended with sodium stearyl fumarate (ingredient 8). The 
25 final blend was compressed into tablets of 0.625 inch diameter. These tablets were 
then heated at 70 °C under vacuum. A 75% porous structure was formed after the 
ammonium bicarbonate was removed during the heating by thermal decomposition. 


30 
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INGREDIENTS OF TABLET G 

WIG/TABLET 

1 

Ammonium bicarbonate (pore former) 

(600) 
later removed 

2 

Mannitol 

90 

3 

Avicel PHI 01 (microcrystailine cellulose) 

35 

4 

PEG 3350 

on 

5 

PVP XL 

10 

6 

Aspartame 

15 

7 

Banana flavor 

15 

8 

Sodium stearyl fumarate 

15 


TOTAL 

(880) 200 


The friability of the tablets after 1 0 revolutions in the Vanderkamp friabilator was 

4%. 

EXAMPLE 5 

15 Tablets Not Containing Volatilizable Component 

Tablet H: The following ingredients were blended and compressed into tablets 

of 0.625 inch diameter and 0.2 inch thickness. 

Tablet I: These tablets were made by heating tablet H at 70 °C for 3 hours. 

These tablets remained non-porous in the absence of a volatilizable component. 

20 


INGREDIENTS OF TABLETS H AND I 

MG/TABLET 

1 

Lactose 

733.33 

2 

PEG 3350 

129.4 

3 

Sodium stearyl fumarate 

17.27 


TOTAL 

880 


t 

The physical characterization of these two tablets is shown in Table 4. 


30 
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TABLE 4 



Diameter 
(inch) 

Thickness 
(inch) 

Hardness 
(kP) 

Friability (%) 
100 revolutions 

Tablet H 

5/8 

0.2 

3.5 

failed after 
20 rev. 

Tablet I 

5/8 

0.2 

3.5 

0.5 


5 

The friability of Tablet I was improved because of the melting and then 
solidifying of PEG 3350. 

EXAMPLE 6 
36% Porous Tablets 

10 Tablet J: The following ingredients were blended and compressed into tablets 

of 0.5 inch diameter and 0.125 inch thickness. These tablets were then heated at 40°C 
under vacuum for 1 8 hours. A 36% porous structure was formed after the menthol was 
removed by sublimation. 

Tablet K: These tablets were made by further heating Tablet J at 70° C under 

15 vacuum for 4 hours. 


INGREDIENTS OF TABLETS J AND K 

MG/TABLET 

1 

Menthol (pore former) 

(1 50) later removed 

2 

Mannitol 

150 

3 

PVP-XL 

15 

4 

Myrj-52S 

60 

5 

Piroxicam 

20 

6 

Banana flavor 

8 

7 

Aspartame 

4 

8 

Sodium stearyl fumarate 

8 


TOTAL 

(415) 265 


The physical characterization of these two tablets is- shown in Table 5. 


30 
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TABLE 5 


r 

'■■ 

Diameter 
(inch) 

Thickness 
(inch) 

Hardness 
(kp) 

Friability (%) 
80 revolutions 

Tablet J 

0.5 

0.125 

below scafe 

Failed after 20 
rev. 

Table K 

0.5 

0.125 

2 kp 

0.0 


5 

Both hardness and friability of Tablet K were improved because of the melting 
and solidifying of Myrj-52S. 

EXAMPLE 7 
75% Porous Tablets 

TO Tablet L: The following ingredients 1 , 2, 3, 4, 8 and 9 were blended and then 

wet-granulated with a solution of ingredients 5 and 6 in isopropanol. The dry granules 
we re milled and blended with ingredient 7. Finally, ingredient 10 was mixed with the 
blend. The final blend was compressed into tablets of 0.625 inch diameter. These 
tablets were then heated at 65°C under vacuum for 18 hours to remove ammonium 

15 bicarbonate by thermal decomposition. A 75% porous structure was formed. 


INGREDIENTS OF TABLET L 

MG/TABLET 

1 

Ammonium bicarbonate (pore former) 

(600) later removed 

2 

Mannitol 

29 

3 

PVP-XL 

10 

4 

Avicel PH 105 

35 

5 

PEG 3350 

5 

6 

Klucel EF 

5 

7 

Microencapsulated fluconazole 

71 

8 

Banana flavor 

15 

9 

Aspartame 

15 

10 

Sodium stearyl fumarate 

15 


TOTAL 

(800) 200 


The friability of Tablet L was 0.0% after 10 revolutions in the Vanderkamp 
30 friabilator. 
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Example 8 

Tablets Not Containing Volatilizable Component 
Tablet M: The following ingredients were blended and compressed into tablets 
of 0.5 inch diameter and 0.104 inch thickness. 
5 Tablet N: These tablets were made by further heating Tablet M at 83 °C for one 

hour. 


INGREDIENTS OF TABLETS M AND N 

MG/TABLET 

1 

Xylitol 

322 

2 

Carnauba wax 

40 

3 

Doxylamine succinate 

25 

4 

Grape flavor 

5 

5 

Magnesium stearate 

8 


| TOTAL 

400 


15 The physical characterization of these two tablets is shown in Table 6. 

TABLE 6 


L 

Diameter 
(inch) 

Thickness 
(inch) 

Hardness 
(kp) 

Friability (%) 
100 revolutions 

Tablet M 

0.5 

0.104 

3 kp 

0.96 

Tablet N 

0.5 

0.104 

8 kp 

0.00 


Both hardness and friability of Tablet N were improved because of the melting 
and solidifying of carnauba wax. 

Example 9 

25 Tablets Not Containing Volatilizable Component 

Tablet O: The following ingredients were blended and compressed into tablets 
of 0.5 inch diameter and 0.090 inch thickness. 

Tablet P: These tablets were made further heating Tablet M at 60 °C for one 

hour. 


30 
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INGREDIENTS OF TABLETS M AND N 

MG/TABLET 

1 

Lactose 

241.4 

2 

PEG 3350 

40 

3 

Tenidap 

90.6 

4 

Explotab (sodium starch glycolate) 

20 

5 

Magnesium stearate 

8 

f 

TOTAL 

400 


The physical characterization of these two tablets is shown in Table 7. 
10 TABLE 7 


^mmmimm 

Diameter 
(inch) 

Thickness 
(inch) 

Hardness 
(kp) 

Friability (%) 
100 revolutions 

Tablet O 

0.5 

0.104 

3kp 

failed at 10 rev 

Tablet P 

0.5 

0.104 

8 kp 

0.02 


15 Both hardness and friability of Tablet K were improved because of the melting 

and solidifying of PEG 3350. 
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CLAIMS 

1. A method for the preparation of a tablet of increased strength which 
comprises the steps of 

(a) combining and compressing a meltable binder, at least one excipient and 
5 a pharmaceutically active agent into a tablet, 

(b) melting said binder in said tablet, and 

(c) solidifying said binder. 

2. A method according to claim 1 wherein said binder is polyethylene 
glycol, a sucrose ester, an ethoxylated fatty acid, an ethoxylated alcohol, or an 

1 0 ethoxylated fatty ester. 

3. A method according to claim 1 wherein said binder is a wax, a natural 
fat or a glyceride. 

4. A method according to claim 1 wherein said binder has a melting point 
ranging from about 20 °C to about 100°C. 

15 5. A method according to claim 1 wherein step (a) includes combining with 

a volatilizable material which is removed after said compressing step. 

6. A method according to claim 5 wherein said volatilizable material is 
ammonium bicarbonate. 

7. A tablet when made according to the method of claim 1 . 

20 8. A tablet according to claim 7 wherein said binder is polyethylene glycol, 

a sucrose ester, an ethoxylated fatty acid, an ethoxylated alcohol or an ethoxylated fatty 
ester. 

9. A tablet according to claim 7 wherein said binder is a wax, a natural fat 
or a glyceride. 

25 10. A porous tablet when made according to the method of claim 6. 

1 1. A tablet according to claim 7 having a porosity of 50% to 90%. 

12. A tablet according to claim 7 wherein said pharmaceutically active agent 
is fluconazole, piroxicam, tenidap or doxyiamine succinate. 
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